Mammalian Polo-like kinase 3 (Plk3) is a multifunctional protein involved in stress response pathways.
The Polo-like kinases (Plks) are a conserved family of kinases that contribute to cell cycle regulation, particularly in G2 and mitosis. In mammals, there are at least three members of the Plk family. Here we show that Plk3 is a stress response protein that becomes phosphorylated following DNA damage or mitotic spindle disruption. Phosphorylation enhances its kinase activity and is dependent upon ataxia telangiectasia-mutated (ATM) in the former case but not the latter. Plk3 associates with complexes of multiple sizes ranging from 150 to greater then 600 kDa. In its unphosphorylated form it elutes from a sizing column at about 400 kDa whereas it associates with complexes of 150 and 600 kDa when phosphorylated. Among the proteins with which it physically associates and utilizes, as substrates are Chk2 and P53. It phosphorylates Chk2 on a residue different from threonine 68 (Thr68), the principal target for ATM. While ATM is necessary for phosphorylation and activation of Chk2 in vivo, Plk3 seems to contribute to its full activation. In its phosphorylated form it also coelutes and forms a complex with unpolymerized tubulin. In aggregate, the data argue that Plk3 is a multifunctional protein that associates with multiple complexes and that contributes to response to stress incurred by DNA damage and mitotic spindle disruption, albeit via different pathways.